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1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
27 DEC 2013 Final 17 Jan 2013 - 27 Dec 2013
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

FDG20130006A " Pilot study of the efficacy of extracellular matrix £b. GRANT NUMBER

arterio-venous bypass graftsin a sheep (Ovis aries) model."
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Lt Col Daren Danielson, Maj Lucas P. Neff, Sterling Humphrey, M.D., FDG20130006A

W. Douglas Boyd, M .D., M .Ed.
5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Clinical Investigation Facility David Grant Medical Center 101 Bodin REPORT NUMBER

Circle TravisAFB, CA 94535

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
C!lnlcal Invgstlgatlon Facility David Grant Medical Center 101 Bodin 11 SPONSORMONITOR'S REPORT
Circle TravisAFB, CA 94535 NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

Objective: The purpose of this study wasto compar e early patency and histology of Cormatrix small
intestine submucosa arteriovenousfistula graftsin sheep. Methods: Three crossbred sheep were
anesthetized, instrumented, and had a 7 cm fistula cr eated between the carotid artery and jugular vein
through a midline neck incision. Thefistula was created with Cor Matrix extracellular matrix. The wounds
wer e closed and the animalsrecover ed. L ovenox was administer ed starting post-oper atively daily for the
remainder of the experiment. Duplex ultrasonography was conducted at 1 and 6 weeks, followed by
thorough necropsy and histologic evaluation of the fistulas using hematoxylin and eosin and M assons
Trichrome stains. Results: Following surgery, two animals had uncomplicated cour ses without clinical
evidence of thrombosis or wound complication. Thethird animal succumbed from graft failure secondary
to a postoper ative seroma and wound infection. Duplex examinations revealed patent fistulas with normal
vessel diameters, flow velocities, and spectral patterns. Upon post mortem, therewas a lack of perivascular
inflammation and tissue reaction. Histologic assessment confirmed patency without evidence of thrombosis
or inflammatory infiltration. ECM was well populated with cellsand near complete luminal endothelial
cell coverage was present by four weeks. Conclusion: In this pilot study, the Cormatrix extracellular
matrix performed well in a sheep A-V fistula graft model.
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ADDITIONS: (Include Name, Protocol function - PI/CI/AI/TC/instructor, IACUC approval - Yes/No)

DELETIONS: (Include Name, Protocol function - PI/CI/Al/TC/Instructor, Effective date of deletion)

7. PROBLEMS / ADVERSE EVENTS: Identify any problems or adverse events that have affected study
progress. ltemize adverse events that have led to unanticipated animal illness, distress, injury, or death; and
indicate whether or not these events were reported to the IACUC.

One of the three sheep had a failure of the graft anastomosis, followed by fatal hemorrhage. The graft failed after a
seroma with wound infection developed at the surgical site.

8. REDUCTION, REFINEMENT, OR REPLACEMENT OF ANIMAL USE:

REPLACEMENT (ALTERNATIVES): Since the last IACUC approval, have alternatives to animal use become
available that could be substituted in this protocol without adversely affecting study or training objectives?

No.

REFINEMENT: Since the last IACUC approval, have any study refinements been implemented to reduce the
degree of pain or distress experienced by study animals, or have animals of lower phylogenetic status or sentience
been identified as potential study/training models in this protocol?

Yes. After the bad outcome with the first sheep, the AV recommended that cyanoacrylate adhesive be used to seal
the skin wound after staples had been placed. A sterile dressing was then used to protect the wound for 3 — 4
days.

REDUCTION: Since the last IACUC approval, have any methods been identified to reduce the number of live
animals used in this protocol?

No. This study used a pilot approach to demonstrate that it was possible to create an A-V fistula using extracellular
matrix.

9. PUBLICATIONS / PRESENTATIONS: (List any scientific publications and/or presentations that have
resulted from this protocol. Include pending/scheduled publications or presentations).

None.
10. Were the protocol objectives met, and how will the outcome or training benefit the DoD/USAF?

Yes. Valuable experience in using extracellular matrix for A-V fistula formation was gained. If shown successful in
a future study, this procedure may provide an advanced therapeutic option for military vascular surgeons.

1. PROTOCOL OUTCOME SUMMARY: (Please provide, in "ABSTRACT" format, a summary of the protocol
objectives, materials and methods, results - include tables/figures, and conclusions/applications.)

Obijective: The purpose of this study was to compare early patency and histology of Cormatrix™ small intestine
submucosa arteriovenous fistula grafts in sheep.

Methods: Three crossbred sheep were anesthetized, instrumented, and had a 7 cm fistula created between the
carotid artery and jugular vein through a midline neck incision. The fistula was created with CorMatrix™
extracellular matrix. The wounds were closed and the animals recovered. Lovenox was administered starting post-
operatively daily for the remainder of the experiment. Duplex ultrasonography was conducted at 1 and 6 weeks,
followed by thorough necropsy and histologic evaluation of the fistulas using hematoxylin and eosin and Masson’s
Trichrome stains.

Results: Following surgery, two animals had uncomplicated courses without clinical evidence of thrombosis or
wound complication. The third animal succumbed from graft failure secondary to a postoperative seroma and
wound infection. Duplex examinations revealed patent fistulas with normal vessel diameters, flow velocities, and
spectral patterns. Upon post mortem, there was a lack of perivascular inflammation and tissue reaction. Histologic
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assessment confirmed patency without evidence of thrombosis or inflammatory infiltration. ECM was well
populated with cells and near complete luminal endothelial cell coverage was present by four weeks.
Conclusion: In this pilot study, the Cormatrix extracellular matrix performed well in a sheep A-V fistula graft model.
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